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1. SCOPS 

Thia document contains the functional requirements for the Vector 
Helium Magnetometer (VHM) on the Curopean Space Agency (ESA) Solar Polar Space- 
craft. The VHM is* one of the two magnetometers on board that* will measure the 

s s • * • 

vector magnetic field along the Earth-to-Juplter transfer trajectory, as well 
as In the vicinity of Jupiter and along the solar polar orbit following Jupiter 
encounter. Figure 1 Illustrates the interconn<>ctlon between these two mag- 
netometers and their shared data processing unit. 

2. APPLI''ABLE DOCUMENTS 

2.1 x\pplicable sections of the following documents form part of this 

Functional Requirement. * 

European Space Agency, International Solar Polar Mission Documents 


ISPM-P-0200 

ISPM-PD-0129 


ISPMJ-0257 


lSPM-J-0360 

ISPM-M-0350 

lSPM-DHB-0125 

lSPM-P-0300 


ISPM Experiment Interface Document. Part A. 

ISPM Experiment Interface Document. Part B. 

Experiment "HEO". 

Electrostatic. Electromagnetic and Magnetic 
Compatibility Requirements and Test Methods. 

DC and Energetic Radiation Environment. 

ISPM Experiment System Level Integration and Test Requirements. 
Part A. 

EXPCOE Requirements for the ISPM Project. 

Environmeirtal test Measurement and Inspection 
Requirements for ESA ISPM Instruments. 


3. FUNCTIONAL DESCRIPTION 


3. 1 Primary Functions 

The primary functions of the VHM are as followsi 

a. To sense the components of the smblent magnetic vector along 
three mutually orthogonal axes. 

b. To provide filtered snalog voltages representing the three 
field components to the H^ 01 data processing subsystem for 
dlgltlsatlou. 
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c. To operate on one of t%ro dynaalc ranges selected either 
autoMatlcally or by ground coaaand. 

d. To calibrate the VHM sensor In flight upon ground coMUnd by 
inposing kno%m nagnetic fields. 

e. To provide VHM analog housekeeping and digital operating 
status indications to the HED 01 data processing subsysten. 

f. To control the VHM sensor tel>^>erature in flight. 

3.2 SysteiL Description 

3.2.1 General 

A simplitleU block diagram of the VHM is shown in Figure 2a. The 
systt-m consists of two major functional elements: a sensor package mounted at 

the end of a spacecraft boom and connected by means of a ~7-meter harness to 
a main electronics package located within the spacecraft main body. The 
VHM main electronics consists of five majoi subsystems: 1) the servo elec- 

tronics; 2) the digital timing, control and status electronics 3) the sensor 
lamp and cell RF supplies and. ignition generator; 4) the temperature monitor 
a.nd control electronics, and 5) the low voltage power supply. Figure 2b is a 
■ore detailed block diagram of the VHM instrument. 

3.3 Subsystem Descriptions 

3.3.1 Boom Package 

The boom package consists of: 1) the VHM sensor; 2) a thermal 
isolator and boom attachment fitting; 3) a heater and thermal blanket for 
thermal control; 4) and a short, cable with connectors for electrical connection 
to the boom cable. 

3.3. 1.1 Sensor Description 

Figure 3 is a schematic diagram of the VHM sensor. The sensor 
utilizes field-dependent light absorption (the Zeeman effect and optical 
pumping), to sense the magnetic field. Helium in an absorption cell is excited 
by an electrodeless radio frequency (RF) discharge to maintain a population 
of metastable atoms. Light in the helium lamp is also generated by RF excita- 
tion. It is circularly polarized by a polarizer and passes through the cell 
to an infrared (IR) detector. When no magnetic field is present, the net 


- 3 - 



ORIGINAL PAGE 13 
OF POOR QUALITY 


1^28-11. Rev. B 



nCORE 2a. VHM Siaplified Block Diagraa 



original page 
OF POOR QUALITY 


lOJH 11, Rev. U 



-5 


ICATER 























. ORIQINAL PAQC » 
OF POOR QUALTIY 



Flgur* 3. SchcaaCic Diagraa. VI1M Sen-sor 



16?8-11, Rev. B 


ORIQJNAL PAGE 13 
OF POOR QUALITY 


optical pumping in Ch« cell it lero. However, the presence of a field having 
a component transverse to the optical axis causes optical pumping to taka 
place which can be sensed by the detector. 

In the VHMt absorption in the helium cell is modulated by a rotat- 
ing. circular sweep field generated >*■ quadrature sinusoidal currents passed 
through trlaxlal Helmholtz coils surrounding the absorption cell. The field 

sweeps around alternately in two orthogonal planes on a time shared basis. 

« 

t^ach plane contains the optical axis. When the ambient field component in the 
plane of the rotating vector is zero, the IR detector output waveform is a pure 
second harmonic of the sweep frequency. However, when a comparatively small 
and ste.idy ambient field is present, the IK detector output also cont.tins a 
fiindanontnl frequency component (l.c. , the first harmonic) th.i’ has a magnitude 
and phase which are dependent on the magnitude and direction ot the magnetic 
field. In the time-sharing mode, the detector output contains sufficient 
information to derive the three field vector components unambiguously. These 
gated signals are synchronously demodulated in the electronics assembly where 
currents are fed back to the trlaxlal coils In a sense which tends to oppose 
the ambient field. Sufficient Icop gain is provided to null the steady field 
lnq>osed on the cell to a very small magnitude. The three axial output voltages 
of Che basic instrument are derived from the feedback currents. 

In-flight calibration fields are generated by imposing on the 
sensor coils currents of known amplitude and frequency. 

3.3. 1.2 Sensor Response Functions 

The IR detector current (1^ Y 2 ^ oK>dulation at the sweep frequency 
is related to the ambient field components (H^ y 2 ^ following ralatlons: 
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wiwre and are constants. S ■ M sweep/H^ and Is the radian sweep 
frequency. The signal also contains a large second harmonic tens l 2 ^^ ■ 

K.S^L. cos 2 Mt» which Is not field dependent. 

3.3. 1.3 Sensor Mounting Attachment 

The nnuntlng attachment provides a means for attaching the VHM 
sensor to the boom, for orienting the senator >y.es relative to the spacecraft 
axes and for controlling the heat flow across the boom/sensor Interface during 
flight, the sensor is end-mounted to the boon such that these attachtnent 
provisions become an Integral part of the thermal barrier at the boom Interface. 

3.1. 1.4 rhermal Flemen ts 

A MIM sensor heater, control resistor and spacecraft readout ther- 
mistor will be i.ounted vithln the sensor housing. A thennal radiating area, 
painted for the required emission property, will be located near the Inboard 
end of the sensor. All components of the VHM boom package except the thermal 
radiating area and pigtail harness are to be enclosed by the sensor's multi- 
layer thermal blanket. The pigtail will be enclosed In a separate wrap of Its 
own. 

3.3. 1.5 Electrical Connection * 

A short "pigtail" cable with end-connectors provides the electrical 
connection of the VHM to a boom-mounted cable leading to the VHM electronics 
package (HED 02) that Is located within the main body of the spacecraft. Tha 
connection is by way of boom root connectors at the base of the experiment 
boom. 

3.3.2 Electronics Package 

3.3.2. 1 Servo Electronics 

Flgura 4 is a functional block diagram of the servo electronics. 

This subsystem converts tha IR detector current modulation to an aiiq>llflad 
voltage signal, suppresses the second harmonic, separates the axial phase 
components and converts them to D.C. by phase-synchronous demodulation. Three 
D.C. anplifler/lntegratora provide further galn/loop-bandwldth control for the 
X, Y and Z axes. These amplifiers drive negative feedback currents through 
calibrated resistors to tha X, Y and Z sensor colls so that the ambient field 
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is nulled. The voltages across the feedback resistors represent Lhe three 
ambient magnetic field components being measured. These voltages ere filtered 
by three low-pa;. s filters before they are passed to the HED-01 package for 
digital conversion and processing. In addltlun* the servo*elcctronlcs performs 
the following functlonst 

a. Generates sweep currents for the sensor'colls. 

b. Generutes adjustable phase references for the demodulators. 

c. Generates preamplifier output and signal status inJlcator. 

d. Generates precision currents fed to the sensor coils fur 
in-flight calibration (IFC). 

e. Detects over and under range conditions .and provides indica- 
tions to the control logic for automatic ranging. 

f. Provides range switches Co control ti>c sweep field, IKC, and 
nulling (I.C., feedback) currents. 

g. Controls the servo loop gain according to the operating range 
by means of a switched gain amplifier. 

h. Detects, scales and multiplexes eight analog housekeeping 

voltages onto one output line. The parameter on the output 
line will be selected by a 3-blt address from the H£0 01 
electronics. (These address lines must be buffered, and the 
multiplexer output clamped at -<-6 VDC, and -1 VDC as well as 
protected against external short circuits by a 2200 ohm series 
resistor.) The eight parameters to be multiplexed are: 1) 

VHM preamplifier signal level, 2) IR detector bias current, 

3) lamp RF amplitude. A) cell RF amplitude, 5) Heater voltage, 
6) reference voltage, 7) ±12 VDC supply, and 8) ±6.3 VDC 
supply. 

The servo electronics performance parameters are given In Table 1. 

3. 3. 2. 2 Digital Timing, Control and Status Electronics 

A functional block diagram of this subsystem Is shown In Figure 5 
and performance requirements are listed In Table 2. The functions of the sub- 
system are as follows: 

a. To provide range switching commands to the loop electronics. 

At any given time, all three axes are always operated on the 
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Table 1. Servo Electronics Performance Peranecera 


Dynamic Ranges! Range 
0 
1 

*1 

"o 

Field-equivalent servo electronics noise 
Penk sweep amplitude 

X and Y axis coll constant 

Z axis coll constant 

Sweep amplitude stability 

l!onlnal sweep frequency 

Sweep frequency stability: 

Over operating tenperature 

Over 66 K Rad (S ) radiation 
environment 

7 . Axis sweep phase (w.r.C. X & Y) 
Demodulator phase references 

Haxlmjm crosstalk 

Loop bandwidth 

Loop phase margin 

Allowabla changa In phase shift 


Flill Seals Camas 
± 8.190 
+ 65.52 

0.58 ± 0.08 X 10~^ amperes tms 
32 jf 5 gammas 
3.6 ray rras// HZ 

60 + 10, -6 gamma (both ranges) 
settable to within 2 gamma 

1.765 + 0.025 pa/y 
1 ,642 + 0.025 jia/y 

± 

265 1 HZ 


+ 1 HZ, or better 


+ 4 HZ, or better 

90f* adjustable + IS* to a 
precision of 0!6. 

Adjustabla from 0* to 40* phaaa 
lag, with respect to the reference 
generator each axis, setabla to a 
precision of 076. 

i 072 8 f < 0.1 HZ, i 1* f f - 4 
^ 0.1 HZ bet%tean any two axaa. 

0 to 12 HZ 5 Hs, -2 HZ) 

> 45* 

£ 071 at tha nominal S/C spin 
frequency (1/12 sec) over nominal 
operating temperature range and 
variations la nominal sensor 
scale factors. 


-ll- 
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Table 1. Servo Electronics Performance Parameters (Cont*d) 


Output filter full scale voltage, + 5,11875 + O.Ol volts 

all ranges, all axes 


Scale factors at 

filter output: Range 0 

Range 1 

Output scale factor setablllty 

Output sc.ile factor stability 
Scale factor linearity 


1.60 gaama/volt 

12.80 gamna/volt 

Setable to a precision of O.AZ 
of nominal value, each range. 

+ O.lt 

Linear Co wttliln O.IZ of full scale. 


D.C. offset , each axis 


Overrange threshold 
(preceding output filter) 


.Less than +2.5 garnr.a, settable to less 
than 12 of full-scale, stable to within 
0.2% of full scale. 

+ 5.00 (+ 0.07) volts at any one 
wideband output; X, Y or Z. 


Underrange threshold 
(preceding output filter) 

Output filter characteristic 


+0.51 ( + O.u/} volts at all three 
wideband outputs; X, Y and Z. 

0 to 4 + 0.1 HZ (noise bandwidth) 
3-pole Buttervorth. 


Maximum output noise: 


7 mv/yiiz rms 9 1 HZ 


In flight calibration, (IFC) 

Commandable: 2 levels, (1 48.84Z of full scale, i.e. +4y and -4y or 

+32y and -32y) on the range presently in use (or the next 
higher one) while in the automatic ranging mode. (Note: 

In the automatic ranging mode, either range 0 IFC level 
could in principle cause the instrument to up range). 

2 levels, (± 48.84Z of full scale), only on the range 
selected by ground coonand while in the manual ranging mode. 
(Note: In the manual ranging mode, either IFC level could 

in principle cause the instrument to saturate). 


Note: The commandable IFC is to be a self terminating sequence with e 

duration of one format time per level applied, (i.e. 32 or 64 
seconds for each of the two levels depending upon the prevailing data 
rate). 
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L Table 1. Servo Electronics Performance Parsiaetera (ConC'd) 


I 

I 


r 



Automatic; 


IFC Settabillty: 

IFC Stability: 

Analog housekeeping multiplexer: * 
Address lines: 


Output line: 


1 level. (-fb.lOSX of full scale, l.e.. 
■iO.Sy or -fA.OY) applied repetlcively at 
a SOX duty cycle. It la to be Initiated 
and terminated by the Automatic IFC 
ON/OFF control signal from the HED 01 
package and operated by the Automatic 
IFC Gate Input also from the HED 01 
package. (The auto IFC gate will be a 
0 to 10 VDC. 2 HZ square wave that Is 
at half the Nyquist frequency and is 
format-synchronous. The auto IFC con- 
trol signal will be +10 VDC ON and 
OVDC OFF) . 

Each level settable to tlX of the 
required level. 

Stable to within 0.3X of each level. 

3-blt BCD code that changes once per 
format. *1' - +10VDC, *0' - OVDC. 

0 to 5.10 VDC with clamping at -IVDC 
and +6 VDC and 2200 ohm ln-seri.es 
protection. 

The multiplexer steps assignments, the 
nominal voltages, alarm limits and conver- 
sion to engineering units are shown on 
the following table. 


I I 
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Table 2. Tlmlngi Control and S. atua Logic Parameters 


COMHAMOSl 

Bit CQdsi 2^. 2ljL^-.ZP. 

0 0 0 0 
0 0 10 
0 0 11 
0 10 0 
0 110 
0 111 
10 0 0 
10 10 
10 11 
110 0 
1110 
1111 

AUTO uprsttge time delay 
AUTO dovnranga tlma delay 
Ignition tlae delay 


Ignition eoonand width 
Preamplifier **slg:^al loss" threshold 
Range Identification output 
Houaekeeplng multlpllxer address 
ADC busy 


VHM Inetniwent State 


Ignition ENABLED, IFC OFF, Automatic rangl. * 

" " , " ", Manual range 0 

" " , " ", M-inual range 1 

" " , IFC ON, Automacic ranging 

" " , " ", Manual range 0 

" " , " ", ^Sam:al range 1 

Ignition INHIBITED, IFC OFF, Automatic ranging 

" " , " ", Manual range 0 

" " , " ", Manual range 1 

" " , IFC ON, Automatic ranging 

" " , " ", Manual range 0 

" " , " " » Manual range 1 

Instantaneously except when Inhibited by 
ADC busy. 

Greater than one spacecraft rotation 
(l.e. , > 12 seconds nomlnslly) 

At power on: Second occur Ing format pulse 

following power>«n reset. 

.After a signal loss: Next securing f onset 
pulse. 

1 soeond 

30 to 50 millivolts 

1 bit, (Range f ^ BCD f) 

3 bits, (000 through 111 'sequentially) 

Range-Change Inhibit (1-lOVDC ON, CV OFF, 
approximately 3 ns ON, 122 ms OFF) 
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Table 2. Tlalog, Control and Status Lofle Faraaetars (Cont'd) 


AUTO IFC Gate 


AUTO IFC Control 


Digital Status Word: 
2 ^ 


25 

2* 


2l 


2 


0 


Bl-leval signal at 2 HZ 

<^nyqulst^2) oparataa tba 
automatic IFC scquanca. 

Bl-level control signal that 
Initiates and teralnataa tha 
automatic IFC sequence* 


VHM sensor signal status 
(signal present ■ 
signal lost - '0') 

VHM operating mode (Auto 

ranging ■ ,'0* Manual ranging ■ '!*) 

VHM operating range 

Over range indicator 

Ignition gate status (ENABLED ■ *0' 
INHIBITED - *1*) . 

Conaandable IFC status 

(OFF - '0*, ON - ’1*) (Note 1) 

Automatic IFC 

(OFF - *0*. ON - *1') 

Ignition voltage status 
(OFF - *0*. ON - •!*) 
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sene reng^u In the nenuel renglng node» Che range le 
deCenlned by the least significant ground cOKBand bit. In 
Che automatic node* the range ia controlled by the over and 
under range indicators fron Che servo electronics aubsystea. 
Up-ranging will occur when any of Che loop (i.e.« wideband) 
outputs exceeds the over range threshold. Down-ranging will 
occur when all three loop (l.e., wideband) outputs fall below 
the under range threshold and remain there for at least one 
spacecraft revolution (**12 sec.). VMM range changes are to 
be inhibited whenever an annlog-to-digltal converter 0\DC) 
busy signal is pre^-ent at the IIED 02-to-HED 01 interface 
connector (typically for 3 milliseconds out of every 125 
cilliseconds) . 

b. Provide IFC switching commands to the loop electronics for 
the commandable IFC sequence. The commendable IFC sequence 
is to be initiated with a format pulse and to be self- 
terminating. lasting two format periods. The commendable 

« IFC is to operate both in the automatic ranging mode and in 

the manual ranging mode. In either mode, each of two levels 
will be applied to all three ams at the same time and the 
sequence will then be terminated. The first level will be 
either or -f32 gamma, and the second level will be either 
-4 or -32 gamma for Ranges 0 and 1 respectively. 

c. Provide IFC switching comsands to the loop electronics for 
the automatic ITC sequence which is both initiated and ter- 
minated by Che automatic IFC control signal from the RED 01 
assembly, and operated by the auto IFC gate signal from tha 
same source. 

d. Preside ignition pulses to the RF generator/ignition circuit. 
The ignition pulse la used to dui^ charge from storage 
capacitors . ito an oscillator circuit that drives an ignition 
tranaforsMr located in the VMM sensor. Tha ignition pulse 
will bo generated on the next format pulse following the tine 
when the signal at the preamplifier output in the loop elec- 
tronics falls below a set threshold. In the automatic ranging 
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nod«( whenever slgmil lose Is detected* the renge will be 
sutomatlcelly set to range 1. 

e« Temporarily store VHM digital operating status data and ahlfe 
It out serially when a word gate and shift pulses are received 
from the HEO 01 electronics. The functions to be Indicated 
are: 1) sensor signal status (preamp signal present or signal 

lost). 2) VliM ranging mode (manual/auto); 3) VHH operating 
range (I bit), A) overrange Indicator (1 bit), 5) Ignition 
gate status (enabled or Inhibited), 6) commandable Il'C status 
(on/off); 7) automatic IFC status (on/off), 8) VICI sensor 
ignition voltage (on/off). Note: The word gate ami shift 

pulse Inputs and tho digital status word output are all to 
be buffered. 

f. Provide one bit of buffered data Indicating the instrument 
operating range for use by the HED 01 electronics In tagging 
each digitized VHM output vector. 

g. Buffer and decode the four ground command lines for the 
purpose of establishing the VHM operating state. The default 
(i.e., *0000*) operating state Is AUTO ranging, IFC OFF* 
ignition ENABLED. 

h. Perform power-on reset functions at the tlma 4-28 VDC space- 
craft power is applied to the VHH. The Instrument operation 
immediately following power ON is to be automatic ranging 
node, range 1* IFC OFF* ignition ENABLED. The first ignition 
pulse will occur after a time delay long enough for the ESA 
Project 'a turn-on transient requirement to be met and when 
the ignition capacitors have stored sufficient charge to 
light the heliun lamp and cell. 

3. 3. 2. 3 RF and Ignition Supply Electronica 

The ~27 MHs radio frequency and ignition supply consists of a 
single crystal-controlled oscillator* two buffered power output stages to fur- 
nish sustaining power for the senaor lamp and cell* and a separate stored-charge 
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Ignition circuit. The ignition circuit discharges a capacitor voltage into 
an oscillator circuit that drives the primary of an Ignition transformer 
located in the VKH sensor housing. Separate tapa on secondary windings carry 
high voltage to ignlt^ion* electrodes on the lamp and cell for the purpose of 
igniting the 'glow discharges. Ignition la initiated by a signal from the 
timing and control logic. Each of the '•27 MHr output stages will bo matched 
to a coaxial cable of 50 * 3 ohms characteristic Impedance, The required laog> 
powor at the output of the driver stage is 650 mw. Output power from the cell 
driver stage Is required to be 130 mw, 'The required voltage 'stability of 
both outputs is * IX. 

3. 3.2.4 Sens o r ileatcr P ower add Control Klectronlcs 

This subsystem generates and controls heater power being sent to 
a heater located In the boom package for control of the VMM sensor temperature. 

A temperature control resistor in the boom package is used to determine the mag- 
nitude of current carried to the heater element via the boom cable. The combined 
maximum power allocated for both che sensor heater and Its controller is one 
watt. A proportional DC controller is envisioned with a set point temperature 
between 0*C and -flO'C, settable to within 1*C. 

3. 3.2.5 Low Voltage Power Supply 

Spacecraft raw power at 28 volts D.C. will be supplied to the low 
voltage power converter which generates the required supply voltages for the 
VHM electronics. The converter shall be designed to operate at 57344 Hs, in 
synchronism with the 114688 Ha power sync signal. Moreover » the free running 
(unsynchronised) operating frequency of the converter shall be ,treater than 
52,000 Hs. D. C. supply voltages required aret' 


Analog electronics 
Digital electronics 
Lamp RF power 
Call RF power 
Ignition supply 
Analog svitchaa 


t 12 V 
+ 10 V 
+ 12 V 
+ 12 V 
♦ 32 V 
t 6.3 V 
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6. INTERFACE DEFINITKM 

4.1 Mechanical Interfaces 

The mechanical Interfaces of the boom package and the electronics 
package are represented by the mounting provisions shown in Figures 6 and 7* 

4.2 Thermal Interfaces 

The sensor boom package will be exposed to solar radiation through- 
out the mission. Approximately 630 milliwatts of RF power will be dissipated 
by the lanp and cell within the sensor housing. In addition, a feedback- 
controlled electrical heater will be mounted near the inboard end of the case 
adjacent to the sensor attach fitting and thermal barrier. Both the sensor 
case and attach fitting will be enclosed by a multilayer thermal blanket. 

The principal paths for heat losses from the VHM sensor arc thought to be 
by conduction through the mechanical interface and boon cable, and by radiation 
to deep space. Thermal control of the electronics package will be effected 
primarily by conduction through the mechanical interface to the spacecraft 
main experiment shelf. 

4.3 Electrical Interfaces 

The electrical connections are shown in Figure 8. 

The electrical Interfaces between the VHM electronics (HED 02) 
and tha VlCi boom package (BED 04) are given in Table 3. The ‘lED 02-to-HED 01 
interface is described in Table 4. The VHM test connector interface is given 
in Table S. VHM electrical interfaces are also illustrated in Figure 9. 

Figure 10 shows the grounding schesw. 

5. PERFORMANCE 

The Solar Polar VMM is to be designed for a minimum lifetime of 
51/4 years, including 4 years of prime mission operation after exposure Co 
the Jovian trapped radiation enviroument. The primary VHM performance param- 
eters are susnarised in Table 6. 

6. PHYSICAL CHARACTERISTICS 

The primary physical characteristic requirements of the Solar Polar 
VHM are shown in Table 7. 

7. SENSOR ALIGNMENT REQUIRS1ENI8 

Figure 11 shows the required alignment of the sensor axes relative 
to the spacecraft principal axes. The required alignment tolerance is t 1/2* 
maximum error with knowledge to within 1/4*. 
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, Table 3. HED 02 to HED 04 Boom Harness Interface, P04 


PIN 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


FUNCTION 

Guard 

VHM sensor IR detector bias 

Igniter return 

Igniter 

Shield (analog ground. C4) 

VHJ-I sensor thermistor 1 (S/C readout) 

VHM sensor thermistor 1 return 
Shield (analog ground, C4) 

X axis sweep drive 
X axis sweep return 
Shield (analog ground, C4) 

Z axis sweep drive 
Z axis sweep return 
Shield (analog ground, C4) 

VHM sensor IR detector output 
Spare 

VHM sensor heater return 

VHM sensor heater 

Shield (analog ground, C4) 

VHM sensor thermistor 2 (temperature control) 

VHM sensor thermistor 2 return 

Shield (Analog ground, G4) 

Y axis sweep drive 
» 

T axis sweep return 
Shield (analog ground, C4) 


25 


OBIGINM. P*« ® 
OF POOR QUALITY 


1628-11. Rev. B 


Table 4a. HED.02 to HED 01 Power Interface, JOl 


PIN 

FUNCTION 


3 

-t- 28 VDC spacecraft power 


7 

S/C power return and sync return G3 


4 

+ 28 VDC spacecraft power 


8 

S/C power return and sync return G3 


9 

Power converter sync 


5 

S/C power return and sync return C3 


6 

Heater power (+ 28 VDC) 


1 

Heater power return 


2 

Heater power (■*■ 28 VDC) 
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Table 4b. Pin Asalgnoients for HEO 02, P03 
« * 

(SO pin D aeries Interconnect Connector) 


HED 03 Status Word 

« HEO 03 Status Word 

2 *HED 03 W/C 

2 HED 03 W/G 

2 Frame Pulse 

Frame Pulse 

2 Format Pulse 

2 Format Pulse 

2^ Connand 
2 

CO 2 Comnand 
^ 2^ Command 
2® Command 
lA heD 04 S/C Therm 
** flED 04 S/C Thera 
«n Analog Return G4 
X Field Oats 
^ X Field Oats 


Chassis 

Digital Return GS 
p* Digital Return GS 
^ Digital Return GS 
®J Auto IFC Control 
Auto IFC Control 
Auto IFC Gate 
Auto IFC Gate 
^ Operating Range 
2 Operating Range 
HED 04 Th Return 
^ HED 04 Th Return 
^ Analog Return G4 
S Y Field Data 
SY Field Data 
* Spare 


^ Chassis 

$ Bit Shift Pulse 

$ Bit Shift Pulse 

^ ADC Busy 

^ ADC Busy 

IQ Sun Pulse 

2 Sun Pulse 
2 

5 2 Mux Address 
2^ Mux Address 
^ 2^ Mux Address 
^ Analog H/K 
^ Analog H/K 
^ Analog Return G4 
Z Field Data 
« Z Field Data 
^ Spare 
Spare 
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Table 4c. Pin Asalgnments for HEO 02. P02 
(51 Pin MDM Interconnect Connector) 


S Space 

^ HED D3 Status Vord 
^ HEO 03 Status Word 
HEO 03 Word Gate 
2 HEO 03 Word Gate 
2 Frame Pulse 
2 Frame Pulse 
*-• Format Pulse 

«-4 

2 Format Pulse 

3 

O' 2 Command 
2 

oa 2 Command 
2^ Coimand 
2^ Conmand 

m hed 04 S/C Thermistor 
HEO 04 S/C Thermistor 
Analog Return G4 
oi X Field Cats 
X Field Data 


a Spare 
S Spare 
Chassis 

Digital Return C5 
Digital Return G5 
S Digital Return G5 
oj Auto IFC Control 
® Auto IFC Control 
c; Auto IFC Cate 
^ Auto IFC Cate 
N Operating Range 
Operating Range 
<s HED 04 Therm. Return 
N HED 04 Therm. Return 
M Analog Return G4 
S Y Field Data 
2 Y Field Data 


^ Chassis 
2 Chassis 

^ Bit Shift Pulse ‘ 

« Bit Shift Pulse 
5 ADC Busy 
^ i\DC Busy 
Sun Pulse 

■T 

2 Sun Pulse 

Q 2^ Mux Address 
Or 2^ Mux Address 
2^ Mux Addr ess 

3 Analog Housekeeping 
2 Analog Housekeeping 

Analog Return G4 
n Z Field Data 
^ Z Field Data 


28 





ORIGINAL PAGE 13 


OF POOR QUALITY 

t 


1628-11, Rev. B 

Table S. Pin Aaalgnaenta for HED 02, J03 
(37 Pin HDM'Test Connector) 


2 RP 6 Digital CrQund', GS 
• Under range Condition 
(n) ^ Overrange Condition 

^ VHM Operating Range 
^ Auto IFC Control Status 
sf C nunnndable IKC Status 

0-4 

2 Ifinition Cliarge Status 
^ Ignition Pulse 

+32 VDC Igniter Supply 
0 2 +12 VDC RF Supply 

A +10 VDC Digital Supply 
« -12 VDC Analog Supply 
r- +12 VDC Analog Supply 
^o -6.3 VDC Switch Blaa 
•n +6.3 VEC Switch Blaa 
-3.75 VDC IFC Reference 
+3.75 VDC IFC Reference 
Heater Voltage Monitor 
Analog Ground , 'G4 


• • * • 

^ Chassis (U/B Shield) 

« Analog Ground, G4 

a • 

Z Wideband test point 
^ Y Wideband test point 
X Wideband test point 

• 

Chassis (Sweep Shield) 

Analog Ground , G4 
o Z VHM Axis sweep voltage 
JJ) Y VHM Axis sweep voltage 
J* X VHM Axis sweep voltage 
^ Chassis (Monitor Shield) 
jo Analog Ground, G4 
IQ Detector Current Monitor 
^ Detector Voltage Monitor 
Reference Voltage Monitor • 
PJ Chassis (Preao|> Shield) 

Pj Analog Grouno, C4 
g Preamp Output 


NOTE: 

Circles numbers represent assignments for 15 pin connector ON Thirmal/Vacuum BCE. 
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Figure 9. VHM Electrical Interface 


30 






PAGE 13 

quality 

1628*11, Rev. B 

Table 6. Summary of Che Primary VHM Performance Parameters 

FUNCTION PARAMETERS 

Dynamic ranges +_ 8.190, + 65. S2, gammas full scale 

Full scale output voltages i 

a) each analog field component ± 5.12 i 0.01 volts 

b) analog housekeeping 0 to -t* 5.10 volts 

Fle?.d -equivalent output noise Le^s than 7 my (6qy/»^ sensor, 

3.6 ny/*^!** electronics) 

Zero offset (each axis) Adjustable to ^ IX of full scale 

Stability Scale factor stable to: + 0.3X of full scale 

Zero offset stable to: + 0.2X of full scale 

Maximum Interaxlal crosstalk ^ 0.2 degree at < 0.1 HZ, ^ 1.0 degree 9 4 HZ 

Loop bandwidth 12 ^2 R* 

^ Output filter bandwidth 0 Co 4 ^ 0.1 HZ effective noise bandwidth 

Sensor response constants • 0.58 jK .08xl0~^ amperes rms 

U ■ 32 -f 5 gaonas 

I ® ~ 

1 

1 

I 
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Table 7. Physical Requirements 


PARAMETER 

BOOM PACKAGE 

ELECTRONICS 

Weight (kg) 

0.80^ 

1.38* 

Dimensions (mm) 

360 X 120 X 120^ 

146 X 203 X 75 

Instrument power (watts) 

4 

0.8 watts RF 

• 2.20 watts 

Heater power (watts) 

0.88 watts maximum 

0.26 watts maximum 

Operating Temperature Range 

-30® to + 30®C 

-20°to + 50°C 

Non-operating Temperature 
Range 

-60° to + 40°C 

-30° to + 60°C 

Preferred Operating 
Temperature 

0*C to + lO'C 

+15° to + 25°C 


NOTES: !• Including thermal barrier and attachment provisions. 

2. Including 0.11 kgm H£0 01 - HED 02 interconnect harness. 

3. Maximum envelope* including thermal blanket and thermal radiator. 

4. 0.8 watts consists of 0.63 watts dissipated within sensor 
thermal blanket and 0.17 watts RF cable losses. 
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8. ENVIRONMENTAL REQUIREMENTS 

The Solar Polar VKM shall be designed Co meet the environmental 
requirements given in ESA Project documents ISPM-J-0257. ISPM-J-0360 and 
TSPM-P-300. Included in these documents are requirements and constraints ont 
DC magnetic Properties . AC magnetic properties, radio frequency interference 
(RFI) , electromagnetic compatibility (EMC), electrostatic cleanliness (ESC), 
operating temperatures, vibration levels and radiation environment. In 
anticipation of the potentially damaging effects of the expected radiation 
dose, the VUM shall bo designed to operate witlili' the previously stated 
tolerances after exposure to 66 K Rads (Si) of energetic particle radiation. 

9. UKNCll CHECKOUT EQUll’MENT (BCE) 

A block diagram of the VMM BCF. is shown in Figure 12. Flgu.c 13 
Illustrates the way in which the BCE is connected to the VUM electronics 
assembly. 










HEO-01 

ELECTRONICS 


OmCtNAL PAGE IS 
OF POOR QUALITY 


1628-11, Rev. B 



Figure 13. VHM BCE Connection Diagram 
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SECTION 6 


Schematics 

Servo electron icS/ Analog 

(SCH 200059) 

Digital (SCH 20006.1) 

Low VoLTAGt Power Supply & Heater 

(SCH 200050) 


RF Supply (SCH 200053) 
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Analog (200059) 

Pre-Amp Buffer Assembly (200357) 
Terminal Assembly^ TBL Analog (200265) 
Pre-Amp Buffer Board (200358) 
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Low Voltage Power Supply (200050) 
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RF Flight Configuration (200359) 
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AR 6N C3 


113/300 


QO-S-S7II50LDER. 


S 43028 SOL/ THAWE 



r<a: 


El 


m: 


t 


^ooai 


s zoocx>\ 


NBH5300.4(34 


t'tli: parts LIST; 

; PRINTED WIRIW6 “ ASSyi 

'ASSY. DIGITAL TIMIM6 
VMM 


S 40111 SPEC, IDEWTlFlCAn 


5 4302s| SPfilt coKFmmim 


WIRING DIA6RAM 


SPEC, TEST 


SPEC, SOLDER. 


j| 


SIZE ICOOE lOENT NO. 



PARTS LIST NO. 


SC\LE - 


13126 [PL 2000 G I 

— Bi^'EAiro' ~Y i 







































































y‘\^ 


A9fOSpM9 

Sytttms Wtst«m 
Oivtalon Laboratortot 


rARn UtT NO. 

PL 2000 SO 



•V CX OATlI AfOf 


ITEMBWA6 aiyn, 2.3UN LI-L7. 
\imiO ADDED 

iTETAIfi* WA5 air 2^, CR4-^ 6*12, 14--3/. 
intAZa DELETE 
lTr/A37 ADDED 

nTIAS:& WAS 27RI 27. /-O- 

/TEAA67 WAS -I34S .OSfi>uf“ 





»VR ‘•''i;?: 


SELECT AT TEST: ZANEiE Z20PF, Z70PF^330PF^ 
3<i0PPf470PF 

A ALL JPL SPeCIFtCATIOA/S VIILL BE lOSUTlFlED 
BY*PT“ OP*Br‘segl6B OeSISf^ATOPS. 


MOTES: UNlESt OTHEmmE ffSaElEO 



PAZTS UST. 

LOW IfOLTA&iPOIf/iB SUPPLY- 


ti>Tai’^'7qii'!L^i.'r'Ti B;.T.TrnnTTTB^MM^MMMBrT?ni 


RELEASED 


SHEET / fte ^ 























sisssSr 


PMiTita 


IKCiriCATieN 


/ \20005hlt 




P£t^T£D}^IBINaB 



/ \200Z30 


/ \Z0O23t 


/ \2C0Z32 


200 ZZQ'\\ 


6\Z0O229 


2 20023(0 


20)254 




/ \c, 4 C 49 USI 2 


/ 


/ MOM9PHOOIF>AI4f 


MDIA3IPHOOIM14I 


FD (043 


/ 


If! 


g 




Aumtusesh 


I 22222 EI 3 


2 MA/7)r//A/d2/ 


tMF 2 jPOV\/S 2 




mF 2 iRAMP CEh 4 


SPAC£B,mFB 


INDUCTOR, 3.3UH 


INDUCTOR, t UH 


:NDUCTDR.. 830UH 


PT4070I 


T4070S\LCr USX mVS2T£Z 


CA 


CANNON C0NWECT0R.9PIM 


CANNON C0^^NeCT0R-31PIM 


$Tn330\D/0D£, SIGNAL 


STII 7 I 5 \D/ 00 €j 9 Jt' 2 £U£e 


^DtODEXUREENT esa 


STII72S \D/00£,I£N£e^MV 


STIIS(^0 


TII724 \OICOe,IiN£2,G.2^ 





CB/3 


m 

m 





6 \jjmy2tiz:22A ]stii790 t£An$i$tob,a/piu 


Z\jANT)lVeM350I^T\IS0l \T2ANSIST0R, UPfU \(^,7 


CODE lOENT NO. MKH HIT NO. 


13126 ytzoooso 




























































niHQyiftl PA0E 18 
OMPOOR QUALITY 


|OTY RCOO 

PANT Ha 

SrcaFICATIM 

OESCRimON 

ELEC 

REF 

OES 

CODE 

lOENT 

ITEM 

M. 


rw 

‘ ' 


— 

/ 

eceo76Siojs 

STII752 

e£SiSToe-s/jt,‘/M*^^ 

e/« 


2U\ 



/ 

eCEOSGSI3JS 

S7//75/ 


SIIL'/S¥l, ' 


£2 

« • 

2t: 

> 


/ 

eceasQs/2i/s 

STU75I 




Z40 


2s: 

• 


/ 

/?C/^05CtC4JQ 

STI17SI 


lOOBi'ISH, 


2(0 


29. 

- 1 
- 1 • 

/ 

eC£0SG203J^ 

%Tinsi 


ZOK,%% 


£7 


30'. 

- 


/ 

£C£0£G/S2JS 

ST t a SI 


f.sF,</avl, 


£12 


3/ J 



/ 

ZLZosasn js 

STII7SI 


S/OJii'IsVi, 


£17 


32: 



/ 

SCS07S 101 JS 

sr;/76/ 


/OOX,i4i'l, 


£tS 


33'. 

- 


5 

Rceosoiosjs 

^TtnS! 


ioic,'kn,. 




34: 



/ 

£eW736SIJS 

ST 11752 

eesisroe.-63osi;i4vJ, ts% 

220 


3s: 

- 


/ 

£C£OS&t7ZIS 

STII7SI 

B£m7oe,47ii;lti*.s%, 

BZ9 


36: 

* 


1 

/?N(35H^^5IF5 


ft£5\SrOR,S2SK)i.m7. 

R5 


57: 




.. 



, 


3s: 



2 

encS5U3(,SlfS 

9riis4aon 

MiL*-SSl92lt 

e£s/sroe-sASK,M,ii% 

£3,4 


39. 



/ 

eUCSSH499ZFS 




4932, 



£S 


40. 



/ 

efKSS/&9£2fS 




392SI, 



£9 


41. 

- 


2 

2JJC65H!0Q3PS 




tC02^ 



£/0,/3 


4z: 



2 

0JCS5H2742Fi 




27.4K, 



a It 14 


43. 

_ 


/ 

eucssHizjon 




i2tx^ 



£15 


44. 

“ 


/ 

BtKSSHZOCOP, 

\ 

) 



200X^ 





45: 

* 


/ 

mssHvma. 







BZS 


44,: 

» 


/ 

eucssfooo/fs 







B2I 


at: 

1 



/ 

MCSSHIIOOfS 




nosL, 



£22 


4&. 



/ 

eucssMmPS 


- 






£23 


49. 

^ j 


/ 

eucssproiFs 

STUM 

MlU£-55lSzJi 

eesi$roe-/MJi.^'fiavi,ii% 

B2A 


so: 

PARTS LIST- 
:iOIV l/OLTAQS POW£R 
{supply, VHM 

SIZI: CODE lOENT NO. PARTS LIST NO. REV | 

A 13126 ~9\.200050 B ' 

scale - 

- 

IfFI EASED 1 SHEET ^ >, ^ j 




omOINAL PAOE tt 



cool 

lOINTl Na 




/ \mS 5 H 30 ^iFS 


/ mCS 5 H 2 CitPS 




z 




STnac» 9 -J 39 PB. 




3 ^3$003lOh3i3S 


9 



££ 5 /ST^ 9 £-ilO«Miy 7 . £2 


2 MZj/io}tljtl%\e 27 


ezs 


^XSiBT0Z-2.0iC^*UvltiriZ30, 3! 


je£S/S 7 »£- 2 Z^/^^,^/% L £^9 


OP AMP(LMf39) Wl 


$VI499\0P AMP (iM/08AF) \AZZ 


CAPAClTOZ-tOUFJ 3 /,iiO% 


CAPAClTOe^lOUFMtM 




i \M 390 / 4 lOHS 75 



i\ 

moi*lm 34 s 


7 l 



I 


Ml 

S^KSI^SSS 


/ \M 39 Of 4 l 0 H 339 


8 


/ 


/ W 390 /V^^/ 33 f BSoiV 


M^390IH/0H58I 


cceoscmuz 


/ |a£i 95 C$^Ai£ 


/ CC£jS 5 £H 5 e 3 Je|Af/I-C -2 


5 10018 


£ 2 BO- 47 VS 5 


I B 


cAiWToe-.ohfMmc 3 i 


CM>Acnoe- 22 op(wa(^i 


cAPACiToe-SiPKmimc .3 


cmawe-iooKzcoffiiAcs 


CAPACiroe-JtKSOHL vef. 


CAPACITOe-jmiK 


'ACJTOe-MiUK 


CMmmeposiuB 


’AC ITOR. J)22 Uf.SOV.'IOa C 30 


cmatoB-mm 


CAPAOTOB-taOfK^ 


cikPmio& 33 !r%w^uz 


TRAN SI PAD 


UEKrBtNH (TO-S 


uhmm 

j»j 

































































1.1 


ORIQINAL PAGE IS 
OF POOR QUALITY 

♦ • 


arv RiQO 


IS 


MIT NO. 

skcification' 


B 

0/3-300 

S430ZS 

0/5/ . 

S430Z4 

$KI^3 


A6L£Flt.MSI7 ABLeSWi 

20096 



QQ‘Vt-343 


OEScmmoN 


CATALVST A/0.9 


CAT'L-IHKyiPaKV 



&OLDEB 


TAPE.Aouesive 


CACIfJC TAP£,I^UIT 



AMS 3654-2; 


^00060 


m 

m. 


TU8if^(^J^6ULATia 


SP£C,T£6T 


SP£C,SC£££/^fNa 


S40m \SPECJO£KiTlFICAllO. 


S430Z4 SPEC. BOAJOim 


S43C28 \SP£C.COJUPOeMALCOA 


£Pm530Q4fy4 ISPEC.SOLOee 


SCHZ0006O \SCN€K/IATIC 


Z(,mjYPi E WIRE JN5ULATED 


SCZEV^.PH4^n 


WASHEZy L0CZ^4j\3.8. 




CODE IDENT NO. 

13126 


LIST NO. 


cool 

lOENTi NO. 



























































jJWONAL PAQCI8 
O^POORQUAUry 










ORIGINAL FAOE 18 
OF POOR QUALITY 


Aerospac* 

Ef^l Systems Westsm • 

^ 1 Oivieiofi LaboratoHas 


OUT COOC PARTS LIST MO. 

OlOA >L 200043 


•RCVtSIONS 


CPF REV 


DESCRIPTION 
\ A 


IT CX^ DATE 


APPO 

•r PA. 


ir:- : *«i.. 


[ 2 j wesE(ti%)e£sisToes ahe fuzwsneo 
A up s&screo ev the cusTOMse. 

/. AIL JPL SPeCtF/CATIOAJS WILL BE lOEUTIFlEO 
8V 'PT“ oe "ST” SEEIES OESIEUATOES. 

NOTES: UNLESS OTHERWISE SPECIFIED 

APPUCATION 20 TITii 

aegaaa eoAeo, 

^”7 >» h ;- / WA # 

!!y *: si?plcoDHnPMTiin I »*aT«iisT»in P 




APPUCATION 1 

SSr“*» 3920 

NEXTAStV 





""5Sto 


V5J"*,r - 

PINAL ASSY 


2000a 

OtSIOM ACTiWIIt . ^ , 

■iMo iiJrp^ T-<»-rO 


CUSTOUfR 

1 


RELEASED 


JMEET / 


■i '.-T 


ORKXKAL PAGE IS 
OF POOR QUALITY 


QTY REQO 


PART NO. 


SPECtriCATtON 



l\200044-0l 



DESCRIPTION 


PRiMT£D mtUG BO 




/ \RCZ 20 G^WS\% 


ZCZ20GSI2JS 


mS5H205IF6 



' ZEHST0e-^9K,'l9iPf/. 

J2f 

e£&i&Toe-s.iiQitftltsii, 

ZZ 

e£SisToe-2xisxjM?i% 

S3 




srinsi 


13 



B! 


ZFSisroz^^A.l tsJisVo 


ZiSI^TCS^22JK,iioVl, tl%\Z6 


2ESIST0Z- 




?atsroZ'S,ArMt/% 




f! 

iSi 

EJ 


2 mC55Ht403FS 



mssRzzizFS 


ZCZ05G/02JShT/f75t 


/ mcssmszFS 


I ZMCSSn.^^FS 


/ \j2CeOSG^8ZJS\$Tn75l 


I \mo5G202JS\SW75l \mi$Toz-£zM^s%^n 


msmoeoFS i,liif^Z£stsroe-/OuL,i^^^ 


CZ0S6/03J3 ST//75/ \e£5l$m-IOZMtr/o \Zl3-t(o 


cssmozfs 


2 ^ 05 a 320 JS\STII 75 t \j 2 £StST 0 e- 33 SiM tsm 


esisToe-t4oZf •Ulvr0\£zo,2/ 


■ 




m 

m 


BCeOSQIObJS 

£nnsi 

\e£SJSTC£vmrsH;t5% 

e23,24 



STH499 \IXrOP4A4P(moaA)m-AZi 



I mwf2JJ2222A\STf/790 iTZAAJSiSTOe.JJPAJ 


P/jJZTS LfST^ COOEIOENTNO. 

NEATE2 BOAZO^ A 13126 

VNM 





























































MRT NO. 


SKCiriCATION 


oescRimoN 



/ jAk/n/m 38 l$r// 7 /<i> o/oDS,£S^(/uro^ Icjz/ 


/ yAJiirXI/mf43 PT4a^/6^D/0d£,SM71C///A/(3 \C£Z 


' 3 SOOBlOh 30 f 7 C» 


/ m^ 003 lQl-BI 20 


Z m^OIAlOHSlS 


390 M!oH 33 $ 


2 





mmmmmB 


APAciroe- fuf, soi/,w%\a 


\APACITOZ-IUPy 75 ^,tioyJ[CZ 


WAcnoz-.omioof-icrA^ 3 , 4 


PACITOe-IOOPF,ZX^iia 


PACnOZ:IUF^ SO^^itO% 1^7 , 10 




^018-15 




Z\AM 33 ^S 4 - 2 Z 


me 


BeO insulator 


wrr^E^auS 


TUBiN^i muumo 


CATALYST AIO.^ 


CAT- L- EPOXY 


CU3-300 \S430Za SOU THAAJE 


Of 51 \S43024 EPOX Y PATCH<}iV50i 


SA/63 \QQ-S-5H\50LDEJ2 


Mablefilm sn Udiesr; tape. AOHEBive 


coot ITCH 
lOfNT NO. 




I 




CODE lOENT NO. 

13126 



HELEASEO 


















































QTY MQO 


m 

B 


MRT NO. 


STECIFIMTION 



540/ n \SP£c,iD£mtncAno/j 




S430Z&\SP£C.C0AJ FORMAL (jpAT 


m^eioo^A spec^ soLoee 


£^smc0050 \SC/4£MAT/C 


S200078 SPEC.SCREEMmG 



mtE PAZTS LIST- 
\LIEATE2 BOA2D, 
[VNM 


1 SIZE 

A 

CODE lOENT NO. 

13126 

< *lE 

1 

«ELEAStO 























ORIOINAL PAGE 18 
OP POOR QUALITY 



OiST coot 


A«rotp«c« 

Syttemt Westtm 
OivUiion Laborator1«t 


REVItlONt 



A 


oEscmmoN 


ITEM4: ADDED IOTYJ025-28 . 2.2UH/ L8. M 
nSAAS: WAS-ZQIY. 200225. .34UH,LS. 
rrEMGi: was- utty. zoozzg). 2uh, lt 

ITErAT; WAS- 1 OTY.200227. .87UH, LIZ.. 

ITEJAB; was- 2 QTY. 2002 43. .30UH. L-IS.L-/4. 
rr£/V\li: WAS-2QTr. I02S-24. I.5UH L3.L4, 

JTE/AI2; WAS50TY. I02S-44. lOUH, 

ITEfAlZ: ADDED 2C3TY. I02S-44. lOUH. L5,LI3. 

ETEMI^: added 

ITEM I S’. ADDED ® .WAS 2QTf JAMmEWa-^OSA ,03^6 
ITEJA 15*. ADDED 

ITEM 20*. WAS ICnY-JANTXV2222/l;ST/n90,Q7. 
rTEMZi: ADDED iaTY-JANnV2AI2505A,Sr}18gO . 

A TRAMSISTDR PNP QS ^ 

^ ITEiV\97 WAS lOrr.CYFRIOSlOOJ lOPF. CS ^ ' 
ITEM 98 ■ DELETED CI4. 

ITEAA20 WAS I QTY.LYFRJfXXVi' SATS.liZ. 

7.5. lO.IZ.ISPF S00VS2SPP.es 
ITENS I02t WAS I QTY.CYFRIOSXXXJ. SAT 20.24. 

10. 43. 47.PF 500V tSY# , C IZ. 

ITErAIOT. DELETED C44. C4SCVALU£ CHAWfiC} 
HEIAIOS : WAS IQTY.CYPRlSSSfclT. S4>0PEaS. 
ITEMiO^ DELETED Cl 9 

ITEM i07 : WASOTY 2^M390l4t)H575 .OIOPCI^ 

item)08: deleted c-zo. 

ITCAA U| WASi I aiY. LYFRI08 (oWl,(o% PF,C2fc| 

ITEIWMZ deleted C29, 

SEE SHECTZ FORCONTIMUED REV^'NOTBS 
NOTES; UNLESS OTHERWISE SPECIFIED S££ PA6f GENERAL NOTES 


ArrucAnoN 


NEXT ASSY 


Z0005 7-01 


PARTS LIST 
R.F. SUPPLY. 


CODE lOINT NO. L PANTSJLIST NO. 

13126 [PL 200055 



FINAL ASSY 


2000269 


I. >1-3 1-79] 



cusroMM 


SCALE — released 


m 


SHEET 

























f 



OIST cool 



UDA lia^COMT.) ADDKD :i QfV. CYFR I Oi +70 T, 
•47PF,S00V.t5%, C.I4-. 

ITEAMIl A00£0:^a'n^CYRFIOS///J, l/OPF. 

500V i 5% r C 20. C44, C45, 
ITE/V\76’AIiO£0 Z QTY, CYFRIOSXXXC, 
SAT.t.^5%, C30,C43. 
llEtAlT ADDED- 2QTY CYFR.IOSXXXX 

SAT, ±5y.. C^O C4-3 ^ 

ITEIA 73*. ADDED Z ttlY / -“SOZS^ JOHANSON 
VAR\-tAP I.5PP-20PP C19.E48 

ITEIW ai *. AOOEP ZaiY CYFWOSXXXCi .. 

?AT, t,25PF. C2a. C4^. 

ITE^A82; ADDED Z QTY. CYFR IDS YXX T 
SAT. / C28/C4C>. 

ITEM 04 . added .r QTY.CYFRJOSXXXC 
SAT t.zsrp. dllS. 

HE/A 05 : ADDED I QIY, CYFftlOSXXXT 
SAT ±.i%. Cl a. 

ITEAA sa: ADDED I QTY. CYFRIOSXXXT 

SAT. 1.5% cn 

fTE^^40: WASiaTYftUCS5H3S70FS>?57AV»lb]M 
ITEIA IS ! WAS I OTY RWCSSH2740«*274K’jfcwn% 
ITEM S4TDIIB WAS ITEM 26 TO SOW 


A 


Aero«p«e« 

Systomt Wtstvrn 
Division Laboratorios 


^£^510/^^ 60NTINDED: 


OCSCRimON 


iTEfA S WA4 

ITEIA 7 WAS I QTY 200243*3,5200243, CHOKE. 

.SlPH.L-12 

ITEIAIS ADDED IGTY.jnNTXV^ZZiaA.mm> 

NOTES:' UNLE 3 S OTHERWISE SPtaFIET^^TS^FJt^A tOVICRAL NOTTS 


\tm 



SUE CODE lOCNT NO. L PARTS UST NO. 

A 13126 [PL c 00053 




RELEASEO 


S:!SfT *7 OP 


■1-79; 

















ORIGINAL PAGE IS 
OF POOR QUALTIY. 



oisr cooi 


Aerospae* 

Systems Western 

Division Lsborttories 


«EV 1 5 1 OM * B- CDMTl WUeO 


oiscRimos 


ITE/AI7 : WAS ZQTYJAN‘ntVaM22.l<aA.STllgeS,. 

mu sisToa . N PN , Qz . a G, 
ITE/W 38 WAS3 orfy.Mns^HlQ0ZFS.3TII54g RESISTOR. 

10 K V.# W t I % . R 4.,R IZ R.2I .R2Z, 
ITEAAS'I* WAS ; /\/tL 540111. EPOXY RE5IM 
ITEIV\SS WAS A/R S40 III. CAIVW)N G LACK 
ITEN\7T zaiY.CYFRI0SXXX3. CORNING. CAP. 

SAT±5'/.J5PF.20PF.24PF.27PF 
30 PF.33PF 3fcPF.ICOPF.HOOPF.240PF 
S0OV/C3O, C.4-S. 

ITENV7S \A/A^ 2QLTY. 08054. JO HANSBN CAP.VAA 
I.5PPT0 2OPF CI<^,C4ft 

ITEJASI EaTY.CfFBJOSXXXT.CORNINGi.CAf. 

SXTl.ZSPP, 2.7PP,6.afF,IOPfr5fl« 
C2«,C4^, 

ITEnKSZ^ 2QTr.CYFRIOSXXX7.CORNING.CAP. 

SATtSy*. /5PF.20PF.68PP.92PF 
I00PF.I2OPF5O0V, CZS,C.4G^ 

ITE^^84: JV^ I QTY.CfFRJOS XXX J. CORNING, CAP. 

SAT1S% IOPF.iePF.SOiV.C47 
iTiNV 88 ADDED : I QTY.CYPRIPSXXXTZPgNlMG.CAP. 

SATiS%.OPF.IOPF.I8PF SOOV.CSO 



iTEfA 94 WAS REF OTY. I250*003.£WM.FIIJER ISflOPf 
lOOV.CI ,C2;C2S/L24v 

ITENV9S 2aTY.M'»OlVoi-IS69.MIL*C-390M( 

CAP. 47OOPP/0OVllpy* C3,C1,CII. 
ITEM9t WAG lgTY.IA390l4»^l‘l5S\.Mil:C-VaiWi 

y±ior. .cz<3 




NUTE8: UlllESI OTHERWISE SPECIFIED SEE PAGF4 FORGENtRAL A/67ES. 





FINAL ASSY 



CODE lOENT NO. L FANTS LIST NO. 

13126 .PL 2 000 5 3 


cusroHfK 



SCALE 



ntLtAdCU — 



















OF POOR QUAUTt 


^^AtrospacN 

1 Systems Western 

^ 1 Division Laboratories 

OIST COOf 

om 

farts list no. 

>L 2000S3 

I! 



1 REVItlOllt ^ 1 


IFF RiV OISCRIFTIOII iV CK OATI AFFO 

, I I 1 ■ , 1 '■ I ■ II"- •«.— I • ■ ■ 1 I 


0 PRE-SELECT FOR, BVceo^feOV 

ra PRE-SELECT FOR 2.2.tJ\ TO 2.+uk . 

PRE-SELKT FDR BVfcto >2aV. 


•■3 


f '.eVttoXiOM ' 
PRE-SELECT FOR Ft > SOOMHEi HFE >(S^/TTrC»ICOM*l«« 
PRE-SELECT FOR HFE > ISO AT 1 C.- EOMa tSWU. ' 

PRE-SELECT FOR HFE » ISO AT XC'lfoOMA t lOVUu ; 

/. ALL JPL SPECIFICATIONS WILL BE IDENTIFISO • 

BY 'PT"" oe'ST" seeies oesiouAToes. 


NOTES: UNLESS OTHERWISE SPECIFIEO 


AFFUCATION 

ar'“"2920 

TITU 

L PAZTS, LIST- 
: P. F. SUPPLY. 

: VHM 

NEXT ASSY 

ORAMM^ 


idOoSi-o! 

CHEOC ICyf'Sy 

9-/9^ 



r 




FINAL ASSY 



SIZE CODE lOENT NO. . FARH LIST NO. REV . 

A 13126 ?\-Z00Q5S (3. 

20003^ 

Al^ ' 



OtSlSN ACTIVITY ^ ! 

Appo H r A 

t ■ 


CUSTOUEA 


SCALE — . RELEASFi) |smEE' ^ (Ji ^ 


♦ 




PAQE It 
OF POOR QUAUTY 


QTY NEQO 


MET NO. 

Cl 

/ 2C0064-II 

I 260 2 44-// 

T 200 24S-// 


SKCiriCATlON OCSCEIfnON 

P£INT£0 BO 

CCKiXiiJc'Tail. Fim, 

JpJ^cTrL 

CHOKe..2.2iifltlO% 


1 200^4T»-2 \rdiOZ^^\CNCk:£-SP(r,%^'^^y^^'LS 

— ’ j. H ^ ■* — 

r ’aooa4.3-a Igi5 ca^ 3 |cho K 5 SATg ; ^‘yK"‘’ . uz 

2 2 00 24i-l |S2flo£4i CHOK-ff- ,30i/>^t2% L/S./6 




/537-3i> 

OELBVAN 

/OZS- /6 

DELEVAU 

/OZQ^SZ, 

OELeVAN 

/025-44 

Oa£YAN 

• 


J/NDM2N22NI 

STII90Z 

Munt/mia 

swraa 

jMTX\f2mi9i srnd<iz 

j/mxv'2na9osA 

STn690\ 

mWf»I337S 

*f/C*5‘/9Sai 

3 

jAurms2m,sni972 

jmvi2N2°m 

5TII830 



ST/M99-723W 

STI/499 

STIU99‘l08m 

S7//499 


P/I2r6 UST- 

SIZE CODE lOENT NO. 

\R.F. SUPPLY. 1 

A 13126 

: VNM 

SCAll — — RE( EASED 
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SECTION 9 


Test Specification - System Integration (VHM) 





I 


1 ^ 


SCOPE 
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This specification covers the electrical checkout of assembly number 
200036-01 > Vector Helium Magnetometer. 

This test specification defines the test requirements for the Initial 
system Integration test. The system Integration test shall be per- 
formed In conjunction with JPL. The testing shall require usage of 
8ASD/WL facilities and JPL test facilities. 

The test outline, as noted in this test specification. Is Intended as 
a guide -and can be modified as required to ensure satisfaction of the 
electrical requirements. If this procedure Is modified, a red-lined 
copy of the actual procedure should be attached to the appropriate 
assembly plan/test results. This procedure requires extensive selection 
of components. The Instructions to perform such tasks should be 
documented In the test unit assembly plan/unit history. All test data 
must be attached to the assembly plan/unit history. 

APPLICABLE DOCUMENTS 

The following documents, of the Issue and revision In effect on the 
date of Invitation for bids, form a part of this specification to the 
extent specified herein*. 

DRAWINGS 


Ball Aerospace Systems Division. Western Laboratories (BASD/ 


200061 

PL200061 

SCH200061 

200059 


. Assembly Drawing, Digital 
Parts List 
Schiutic* 

Assembly Drawing, Analog 


t' Aoroapac# 

Systema Western 
^ JDivlalon Laboratorlea 
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PL200059 

Parts List 


SCH2000S9 

Schematic 


2000SO 

Assembly Drawing, 

LVPS 

PL200050 

Parts List 


SCH2000SO 

Schematic 


200053 

Assembly Drawing, 

RF 

PL2000S3 

Parts List 


SCH200053 

Schematic 


200222 

Test Plan 



• OTHER DOCUMENTS 

1628-11, Rev. A Functional Requirements for the 

Vector Helium Magnetometer (VHM) 

2.2 Precedence of Governing Documents 



r 


Unless otherwise specified, when a requirement of an applicable 
specification is in conflict with a requirement specified herein, the 
requirement specified herein shall apply. When a requirement of an 
applicable drawing is in conflict with a requirement specified herein, 
the requirement specified on the drawing shall apply. 


3.0 REQUIREMENTS 


3.1 Acceptable results are contingent upon the use of the equiprrant and 
test procedures as specified herein. The test shall be perfonned in 
the exact order specified herein. 

3.2 Standard Test Equipment 

e 

The following standard test equipment, or equivalent, shall be used 
to check out the assembly: 
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Quantity 

Description 

Manufacturer 

Model No 

3 

Power Supply 

Power Design 

SOOSR 

1 

Frequency Counter 

CMC 

607A 

1 

Oscillator 

H.P. 

330QA 

1 

Breakout Box 

TAL 

80$ 

1 

Oscilloscope 

Tektronix 

465 

1 

Recorder 

6u1 ton 

TR-444 

1 

OVH 

Fluke 

8100A 

2 

Decade Resistor 

Gen. Radio 

1432-Z 

1 

VOM 

Tripplett 

630-NA 

A/R 

Breakout Box 

TAL 

— 

1 

Distortion Analyzer 

TBD 

TBD 

Special Test Equipment 



Quantity 

Description 

Manufacturer 

Model No 

1 

BCE 

JPL 


1 set 

Test Cables 

BASO/WL 

mm 

1 

Flux Tank 

BASD/M. 

136-1 

1 

Temperature Chamber 

SES 

TN/5 

1 

Flux Tank Ctrl Unit 

BASO/WL 

318-1 


3.4 Test Set-Up 

See Figure 1 for test set-up. 


3.5 Use of BASD/WL Form VIL 4-84 

Ttie asseeibly tester shall use the assenbly test data sheet. WL Fone 4- 
8A. as follows: 

• « 

A. The tester shall fill In the test specification, revision letter, 
date of test, assembly serial number and the type of test (prepot. 
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post-pot, ttc.). In tho sppropriatt blanks. Each shaat shall 
contain all of tha Information abova. 

d. Aftar tha test procedure outlined In the asterisked paragraph hat 
been performed, the tester shall record the selected component 
value or the test data, whichever Is applicable. In tha appropriate 
blanks. In the event of assembly failure, the tester shall: 

1. Briefly state the reasons for failure (If known) under the 
"Remarks" column of WL Form 4-8A, and the JPL Unit History 
Log. 

2. Notify the cognizant engineer Immediately. 

C. Upon satisfactory completion of this test, the tester shall sign 
the data sheet and attach It to the assembly traveler. 

Electrical Test - Initial. Go/No-Go 


3.6.1 LVPS/Heater (200050) 

3.6.1. 1 Set up per Figure 1. Sat the BCE controls as follows: 

Description Mode 

♦28 V Power OFF 

♦28 V HaaUr OFF 

IFC OFF 

Auto IFC OFF 

Manual Range "1* 

Nan/Auto Range "1" 

Ignition Inhibit ON 


c 


r ^Aaroapeea 
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3. 6.1. 2 Depress the ♦28 V (Instr.) on the BCE to ON. 

*3. 6.1. 3 Verify the +28 V Input current Is less thsn or equal to 175 mA. 


*3. 6. 1.4 Measure and record the following: 


Test Point 

J7-2 to J7-5 (+12 V^) 
.18-2 to uS- 22 (-12 V) 
J8-20 to J8-22 (+12 V) 
J8-26 to J8-22 (-6.3 V) 
J8-7 to J8-22 (+6.3 V) 
J8-12 to J8-14 (+10 V) 
J9-16 to 09-29 (+3.75 V) 
09-1 to 09-29 (-3.75 V) 


Output 

+12 V + 0.1 V 
-12 V + 0.6 V 
+12 V ♦ 0.6 V 
-6.3 V +0.6 V 
+6.3 V + 0.6 V 
. +10 V + 0.5 V 
+3.75 V + 0.1 V 
-3.75 V + 0.1 V 



*3. 6.1. 5 


3.6.1. 6 


Verify an output at U1-1 of 57,344 Hi + 50 Hr per Figure 2. 

Set decade resistor (RT2) to 600 ohms. Depress heater power to ON 
(BCE). 


*3. 6.1. 7 Measure and record an output of 0 + 0.7 Vdc at 08-1. 

*3. 6.1. 8 Set RT2 to 400 ohms. Verify an output of 4.8 Vdc + 0.2 Vdc at 08-1 
*3. 6. 1.9 Using the oscilloscope, verify the following: 

05 Output ■ 16 V p-p + 1.0 V; P6 Output ■ 30 V p-p + 1.5 V. 

3.6.1.10 Depress +28 (Instr.) and +28 (heater) to OFF. 
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Figurt 2. Sync Output 
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3.6.2 Igniter CIrcult/RF 
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3. 6.2.1 Set up per Figure 3. Ensure the sensor Is physically located In the 
center of the flux tank. 

3. 6.2.2 Connect the oscilloscope to J4-3 (Igniter Return). Use P8-3C as a 
return for the oscilloscope. Set the HSK switch on the BCE to No. 1. 
Open switch 09/P9-31. Connect 09-31 to GRO. Set "Ignition Inhibit* 
on the BCE to OFF. 

3. 6. 2. 3 Instrument power ON (on BCE). 

*3. 6. 2. 4 Verify an output of 9 V 1 V at P9-36 (Ignition ON/OFF). 

*3.6. 2.5 Continuously depress the "Sun Pulse" switch, and adjust CBS, CBS 

until an output frequency Is noted on the oscilloscope per Figure 4. 
CBS, C86 will control frequency. Record data. 

*3. 6. 2.6 Power OFF. Tack solder equivalent value for CBS, CBS. Record values. 

3. 6.2.7 Deleted. 

3. 6. 2.8 Power ON. 

*3.6.2.9 Within 60 seconds of power turn ON. Verify an output of 3.8 V > 

.25 V on HSK No. 1 (Det. Bias Output) on the BCE. 

3.6.2.10 Power OFF. Power ON. 

*3.6.2.11 Verify an output on J4-3 per Figure 4. NOTE: It nay be necessary to 
turn power ON/ OFF several times In order to observe the output at 04- 
3. 

3.6.2.12 Power OFF. 
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B.O. BOX 


(D Op«n swUchts P4-20. 21. 


Figurt 3. Test Stt<4lp 


0I6ITAL/ANAL06 

200061 
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Envelope Frequency - 
100 kHz to 130 kHz 


Figure 4. Ignition Pulse 




3.6.3 Servo Amplifier (200059) 
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3.6. 3.1 Ensure the following connections have not been performed (open loop 
node): 

Ell to E10 
E26 to E27 
E28 to E29 
E24 to E25 

3. 6. 3. 2 Set up flux tank per Appendix A. 

3. 6. 3. 3 Maintain set-up per Figure 3. Set the BCE as follows; 


Description 
♦28 V Power 
♦28 V Heater 
IFC 

Auto IFC 
Manual Range 
Man/Auto Range 
Ignition Inhibit 
KSK 


Mode 
OFF 
OFF 
OFF 
OFF 
- 1 - 
- 1 - 
OFF 
No. 1 


*3. 6.3. 4 Depress ♦28 V (Instr.) to ON. Verify an *2S V Input current of 
less than 175 hA. 


*3.6. 3.5 Allow 60 seconds after power turn ON. Verify the following: 


Description 
HSK No. 1 

Signal Status (LEO) 
Manual Range (LEO) 


Aerospace 

* Systems Western 

.. J Division Laboratories 


Output 

3.8 V. ♦ .25 V (8CE) 

on/off1bce) 

ON (BCE) 


CODE lOENT NO 


SPECIFICATION NUMIEN 


S 200036 


I ! -J,' I* ni 






Description 
Auto IFC (LED) 
CNO IFC (LEO) 
Over Range (LED) 
Ing. Status (LEO) 
Ing. Switch (LED) 
Oper. Range 


ORIGINAL PAGE IS 
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Output 
OFF (BCE) 

OFF (BCE) 

ON (BCE) 
OFF/ON (BCE)* 
OFF/ON (BCE)* 
ON (BCE) 


♦ Will Indicate ON; If 2 fo Is not present (preamp OFF). 

3. 6. 3. 6 Connect an oscilloscope to AR1S-7 (AGC output). 

3. 6. 3. 7 While observing the output on AR15-7, adjust the "X", “Y", "Z" null 

controls on the flux tank until a 2 fo (530 Hz) is noted at ARlS-7. 
(This represents a zero field condition.) NOTE: It may be necessary 

to periodically adjust the X, Y, Z null controls since the zero field 
will be Influenced by exterior metal objects. 


3. 6. 3. 8 Power OFF. Temporarily connect: 


Ell to ElO 
E26 to E27 
E28 to E29 
E24 to E25 

*3. 6. 3. 9 Power ON. Verify outputs on the 8CE per 3.6.3.S and 3. 6. 3. 9 data 
sheet. Remove the connection to J9-31. Close P9/J9-31. 

*3.6.3.10 Verify outputs on ”X*. "Y". "Z" fields (BCE) are less than or equal 
to 6.0 V. 

*3.6.3.11 Adjust X, Yt Z null controls on the flux. tank control until the "X** 
"Y”, "Z" field outputs are less than or equal to 0.1 V. Record the 

outputs. 
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*3.6.3.12 Ver’ify an output of 2.0 Vdc ♦ .3 V on HSK No. 0. and 3.8 V ♦ .^5 V 
on HSK No. 1. 

3.6.3.13 Apply a field of +S0 gamma ^ S gaona. * * . . 

*3.6.3.14 Verify an output of 3.9 Vdc ♦ .8 Vdc on "X", "Y", "Z" field outputs. 
3.6.3.15 Apply a field of -50 gamma ^ 5 ganna. 

*3.6.3.16 Verify an output of -3.9 Vdc + -8 V on "X", "Y", “Z" field outputs. 

3.6.3.17 Remove the field In the flux tank. 

3.6.3.18 Set Manual Range to “0“ (BCE). 

*3.6.3.19 Verify Oper. Range (LEO) on the BCE Is OFF. 

*3.6.3.20 Adjust the X. Y» Z null field until an output of less than or equal 

to 0.5 Vdc Is noted on the "X", "Y”, "Z” field output. Record the 
"X", "Y“, "Z* outputs. 

3.6.3.21 Apply a field of +7.0 gaona + .7 gamma. 

*3.6.3.22 Verify an output of +4.375 V + .5 V on "X*, "Y*. "Z" outputs. 
3.6.3.23 Apply a field of >7 gaona + .7 gamma. 

*3.6.3.24 Verify an output of -4.375 V ♦ .5 V on "X“, "Y“, "Z" outputs. 

3.6.3.25 Remove the field In the flux tank. 

3.6.3.26 Set "Manual/Auto* on the BCE to "0”. 
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3.6.4 Overrange, Underrange 

*3.6.4. 1 Verify an output of less than or equal to .5 V on "X", "Y", "Z" field 
outputs. Null the flux tank field to zero as required. Verify "Oper. 
Range” LEO (BCE) is OFF. 

*3. 6. 4. 2 Slowly Increase the field to 8.2 gamma 1A the X direction.. Verify "Oper. 

Range" switches from range 0 (LED OFF) to range 1 (LEO ON). The change 
should occur at 8 gamma * .2 gairma (5.0 V ^ .1 V at the X output). 

*3. 6. 4. 3 Verify an output of *.62 V + .1 V on the "X" output. 

*3. 6. 4. 4 While observing the "X" output, slowly reduce the field 

until the “range" switches from "1" to "0", "Oper. Range" LED should be 
OFF. The switch point should occur when the "X"''Output is 0.5 V ♦ .1 V. 

*3. 6. 4. 5 Repeat 3. 6. 4. 2 to 3. 6. 4. 4 for the "Y", "Z" outputs. 

3.6.5 IFC 

*3. 6.5.1 Set the range ”0". Set the field to 0 ganna. Verify an output of less 

than or equal to> .10 V on the "X", *Y", "Z" outputs. 

3. 6.5.2 Sv*1tch "IFC CMO" on the BCE to ON. 

*5.6.5.3 VerlYV the "X?, "f*, "Z" outputs change to -2.5 V ♦ .25 V, then switch 
to *2.5 V ♦ .25 V. 

3.6. 5.4 Switch "IFC CMO" to OFF. Switch "Range" to "1". 

*3. 6.5.5 Verify an output of less than or equal to ♦ .05 V on the "X", "Y", "Z" 

outputs. 

3. 6.5.6 Switch the "IFC CMO" to ON. 
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/ Oj *3.6.5. 7 Verify the “X“, "V", "Z" outputs change to -2.5 V ♦ .25 V. then 
4 ^ switch to ^*2.5 V ♦ .25 V. 

4 . 

3. 6. 5. 8 Switch the "IFC-CMO" to OFF. 

’I 

3. 6. 5. 9 Connect the output of the "X" field to a chart recorder and calibrate 
the recorder to 4 ganma ■ 4 cm. 

^ *3.6.5.10 Turn the recorder ON; switch "Auto IFC" to ON. Verify an output per 

Figure 5. Attach the recorder printout to the appropriate data- sheet. 
NOTE: Following the completion of a typical "Auto IFC" cycle. It is 

I "necessary to switch "Auto IFC" to OFF, then switch to ON to repeat 

' the cycle. 

(* 

f 


Frequency approximately 2.0 Hz 



I Fiurt 5 

i 

j *3.6.5.11 Repeat paragraph 1.6.5.10 on the ”Y, Z* outputs. 

I 3.6.5.12 Switch to range 0. Calibrate the recorder for 0.5 ganna ■ 4 on. 

i ■ . ■ 

*3.6.5.13 Repeat paragraph 3.6.5.10 and 3.6.5.11. 

t 





3.6.5.14 Remove the chart recorder. Switch "Auto IFv" to OFF. Attach the 
recorder paper to the data sheet. 

3.6.6 Housekeeping Outputs 

3.6.6. 1 Power OFF. Switch to range 1. Set "Ignition Inhibit" to ON. Set RT2 
to 600 ohms. Set the field to 50 gamma ^ 5 gairnia. 

3. 6. 6. 2 Turn CN the instrument and heater power. 


*3. 6. 6. 3 Verify the following housekeeping outputs: 


HSK No. 
0 
1 
2 

3 

4 

5 

6 
7 


Output 
0 V i .IV 
0 V ♦ .IV 
3.0 V ♦ .5 V 
3.0 V + .5 V 
0 V ♦ .7 V 
2.2 V+ .2 V 
1.6 V ♦ .13 Y 
1.6 V ♦ .13 V 


(Unloaded 

Output ref. only) 


2.5 V i .2 V 

2.6 V ♦ .2 V 
2.6 V ♦ .2 V 


3.6. 6.4 Switch "Ignition Inhibit” to OFF. Set RT2 to 400 ohms. 


*3. 6. 6.5 Verify the following HSK outputs: 


HSK Wo. 


. lAerospacm 
** Systems 
4 Division 


Output 

2.0V* .3V 

3.8 V ♦ .25 V 
3.0 V ♦ .5 V 
3.0 V ♦. .5 ¥ 

4.8 V ♦ .2 ¥ 
2.2 V ♦ .2 V 
1.6 V ♦ .13 V 
1.6 V ♦ .13 V 


(Unloaded 

Output ref. only) 


2.5 V ♦ .2 V 

2.6 V ♦ .2 V 
2.6 V ♦ .2 V 
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3. 6. 6. 6 Switch heater power to OFF. 


3.7 


Select Component Selection 
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3.7.1 Reference Voltage (♦ 3.75 V. -9 V) 

3.7. 1.1 R136. R137, R141 were selected and Installed at the board assembly 
level (200061). 

*3. 7. 1.2 Verify: 

0 J3-23 ■ -8.18 V + 45 mV (-9.0 V unloaded) 

0 J9-1 » -3.75V +75 mV 

0 J9-16 - +3.75 V ♦ 75 mV. 

3.7.2 2 fo Filter, Sweep Oscillator 


a 


3. 7. 2.1 R80, R81, R82, R83, R113 were selected and Installed at the board 

assembly level (200059). 


3.7.3 Over Range, Under Range 


r 

r 


f • 

t ' 


3.7. 3.1 R7> R15, R25, R33, R43, R51 were selected and. Installed at the board 
assembly level (200061). 

3.7.4 Bessel Filters 

3.7.4.1 C8, C12, C9, C92; C23, C27, C24, C91; C38, C42, C39, CSO were selected 
and installed at the boaH assembly level (200059). 


C 
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3.7.5 Xt Y. Z Sweep Currents 
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3.7.S.1 Install a 'decade resistor for: « 

« 

0 R113 set to 30.1 K oivns (200059) 

0 R114 set to 30.1 K olms (200059) 

0 R115 set to 82.5 K ohms (200059). 

*3. 7. 5. 2 Using a differential Input oscilloscope, adjust the decade resistors 
until the following Is obtained: 


X, Y - 


j , ^ o-pk (across decade resistor) 
coll ^(decade resistance) 


T . ^ (across decade resistor) 
*co11 IT 


105.9 yA + 8 pA; 


■ 98.5 pA 8 pA. 


Record Y Z RH3. R114. R115 resistor values. 

*3.7.5. 3 Tenporarlly replace the decade resistor with nearest standard RNC55H 
resistor. Record the value. 

*3. 7. 5.4 Verify: 


For X, Y . 105.9 pA t 8 pA 

For Z ■ 98.5 pA ♦ 8 pA. 
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3.7.10 Crosstalk (Referenct Ganarator - 200059) 

3.7.10.1 For spacific details on crosstalk adjustnant, sea 0N20O036-61. 

3.7.10.2 Raplaca: 


0 Set In range 1 
0 R104, R105 with decade resistor 

0 R90, R91 with decade resistor 

0 R123 with decade resistor 

0 Connect a 40 K ohm resistqr to J4-9 (X), J4-23 (Y), J4-12 (Z)‘ 
(coil drives). 


"3.7.10.3 Connect the output of thii function generator (set to 1 Hz) to J4-9 

resistor, and adjust generator output until an output of 120 ganma p-p 
is noted at "X" output. Adjust R90, R91 to minimize crosstalk Into 
the "Y” output (* ijeband). Record ”Y” output, and resistor values. 



I 

I 

I 

r 


*3.7.10.4 Disconnect function generator and connect to J4*12 resistor and adjust 
generator for an output ojf 120 ganina p-p at ”Z" output. Adjust R123 
to minimize crosstalk Into the ”X* output. Record the "X" output and 
the resistor value. 

*3.7.10.5 Disconnect function generator and connect to J4-9 resistor and. adjust 
generator for an output of 120 gamna p-p at ”X* output. Adjust R104, 
R105 to minimize crosstalk Into the ”Z” axis. Record the *Z* axis 
output and the resistor value. 

a 

*3.7.10.6 Repeat 3.7.10.3 to 3.7.10.5 as I'equlred to reduce crosstalk to less 
than or equal to .8 gamma p-p on each channel, as follows: 


0 X Into Y < .8 gaem p-p 

0 Y Into X <, .8 gansa p-p 

0 X Into Z < .8 ganea p-p 




r*;:" m 
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0 Z Into X 5 , .8 flanm p-p 

0 Y Into Z ^ .8 gamna p-p 

0 Z Into Y <, .8 gairma p-p. 

*3.7.10.7 Power OFF. Tenporarily Install an equivalent RNC53H resistor for 
R90. R91, R123, R104. RIOS. Record the resistor values. 

*3.7.10.8 Temporarily Install an equivalent RNC55H resistor for R89, R102, 

R126, where: 

0 R89 • R90 + R91//100 K 

0 R102 » RIOS + R104//100 K 

0 R126 - R123. 

Record the resistor value. 

*3.7.10.9 Power ON. Repeat 3.7.10.6, except for resistor selection. 

3.7.10.10 Power OFF. Remove resistor connected to J4-9, 23. 12. 

3.8 System Test/Temperaturt Test 

The following bench system Integration test Is Intended as a go/no-go 
test to determine the basic system requirements. Final system testl"! 
will be performed at JPL (see section 3.9. 3.10). 

3.8.1 Sensor Ignition 

3.8.1. 1 Set up per Figure 3. 

3.8. 1.2 Set Manual Range (BCE) to AUTO; and HSK to No. 1. 

*3. 8.1. 3 Power ON. Within 60 seconds of poirer turn on. verify an output of 

3.8 V > .2$ V on HSK Nc. 1 (Oet Bias Output). 

*3.B.1.4 Power OFF. Repeat 3. 8.1. 3. ten times. 
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3.8.2 RF Outputs 


*3.8.2. 1 Verify the folloMing: 

0 J5 ■ 16 V p-p ♦ 1 V p-p 

0 P6 ■ 30 V p-p ♦ 1.5 V p-p 

3.8.3 LVPS Outputs 

*3.8.3. 1 Measure and record the following 

0 Bias V =« - 6.36 V + .14 V {unloaded by BCE * -7.0 V) 

0 ref y ’ - 8.18 V + .18 V (unloaded by BCE = -9.0 V) 

0 3.75 V = + 3.75 V ♦ .075 V 

0 -3.75 V * -3.75 V + .075 V 

0 +12 V » +12 V ♦ .6 V 

0 -12 V - -12 V ♦ .6 V 

0 +12 - +12^ V + .1 V 

0 +6^3 V.- 6.3 V + .6.V 

0 -6.3 V * -6.3 V + .^ V 

0 +10 V » +10 V ♦ .5 V 

0 +32 V - +32 V ♦ 1.6 V. . 

*3. 8.3.2 Measure and record the l2g y Input current at Jl-3, 4. The Input 
current shall be less than- or-equal to 150 b4. 

*3.8.3.3 Verify a sync frequency of 57,344 Hz + 300 Hz at U2-2. 

*3. 8.3. 4 Open Jl-9; verify a sync frequency of 55,000 Hz alniRxn at U2-2. 
Close Jl-9. 

3.8.4 Heater 

3. 8.4.1 Set HSK to No. 4. Set RT2 to 600 ohms. 
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*3. 8. 4. 2 Switch Heater Power (BCE) to ON. Verify eu» output of 0 ♦ .7 V on HSK 

No. 4. 

*3. 8. 4. 3 Record input heater current at 01 -2» 6. 

*3.8. 4.4 Set RT2 to 400 o'fws. Verify an output of 4.8 V ♦ .2 V on HSK No. 4. 
Record an input heater current of 36 mA ^ 4 mA. 

3. 8.4. 5 Switch Heater Power to OFF. 

3.8.5 Analog Housekeeping Outputs 

*3.8.5. 1 Verify the following outputs on the BCE OVM. 


BCE HSK Switch 

OVM Output 

Mode 

0 

0.1 V maximum 
2.0 Vi -3 V 

2 fo mon. ■ OFF 
2 fo mon. > ON 

1 

0.1 V maxlmun 
. 3.8 V ♦. 25 V 

DBC • OFF 
OBC - ON 

2 

3.0 V ♦ .5 V 
- 3.0 V £ .5 V 

Lamp mon. (sensor OFF) 
Lamp mon. (sensor ON) 

3 

3.0 V ♦ .5 V 
3.0 V £ .5 V 

Cell non. '(sensor OFF) 
Cell mon. (sensor ON) 

4 

0.7 V maxlmun 
4.8 V ♦ .5 V 

Heater non. • OFF 
Heater mon. ■ ON 

5 

2,2Vi.2 V 

(2.5 V i .2 V unloaded) 

6 

1.6 V ♦ ,2 V 

(2.6 V i .2 V unloa<ted) 

7 

1.6 V 4* .2 V 

(2.6 V i .2 V unloaded) 


3.8.6 Manual Ranging 

3.8.6. 1 Set the Manual Range switch on the BCE to "MAN" (up). Set range to 
"!• (up). 
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*3. 8.6.2 Adjust the X, Y. Z null field controls on the flux tank control unit 
until the "X”» "Y”, *Z" field outputs (BCE) are less than or equal to 
♦ 0.05 V. Record the outputs. 

*3. 8. 6. 3 Apply the fields noted below, and verify the noted outputs on "X*. 


"Y", "Z“. 

Field (y) 
10 


Range 


. Y. Z Output (Volt) 
.781 ♦ 10 X 
1.56 ♦ 10 X 
2.34 ♦ 10 X 
3.13 t 10 * 

3.91 +10X 
4.69 + 10 X 
- .781 ♦ 10 X 
-1.56 ♦ 10 X 
-2.34 ♦ 10 X 
-3.13 ♦ 10 X 
-3.91 ♦ 10 X 
-4.69 t 10 X 
1.25 1 10 X 
2.5 ♦ 10 X 

3.75 ♦ 10 X 
5.0 i 10 X 
-1.25 tlOX 
-2.5 ♦ 10 X 

-3.75 ♦ 10 X 
-5.0 10 X 


3.8.7 Auto Ranglng/OVv^r Range. Under Range 


3. 8. 7.1 Set the Manual Range switch on the BCE to Auto (down). 
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*3.8.7. 2 


♦ 


Null the flux tank field to 0 gaima. Verify an cutpu^ of less than 
♦0.1 V on the “X", "Y", "2* outputs. 


*3.8. 7.3 Set the field to ♦7.S ganna In the "X” axis. Verify an output of 4.68 V 
♦ .46 V on the "X" field output. 

*3.8. 7.4 Increase the field to 8.1 garnna. Verify the Oper. Range LED goes ON. 
Verify an output of .63 V + .06 V on the "X" output. 


*3.8. 7.5 Verify the Over Range LED (8CE) Is OFF. 

*3.8. 7.6 Apply a field of 75 gamma in the "X" axis. Verify the Over Range 
LED is ON. 

*3.8.7. 7 Slowly decrease the field to 7.0 gamma. Oper. Range LEO should be 
still ON. 

*3.8. 7.8 Decrease the field to 6.0 gamma. Verify the Oper. Range LEO Is OFF. 
Verify the "X“ field output Is 3.75 V ♦ .4 V. 

*3. 8.7. 9 Repeat 3.8. 7.3 to 3. 8.7. 8 fora >7.5 ganna Input. 

*3.8.7.10 Repeat 3.8. 7.3 to 3. 8.7. 9 for the "Y*, "Z" axis. 

3.8.8 Auto IFC 


*3. 8. 8.1 Repeat 3. 6. 5. 9 through 3.6.5.13. 
3.8.9 CMO IFC 


*3.8.9. 1 Repeat 3.6.5. 1 through 3. 6. 5. 8. 

3.8.10 Wideband Outputs, Frequency Response 

3.8.10.1 Set up the flux tank for A*C operation (see Appendix A). Set to 0.1 
Hz. 


3.8.10.2 Set the BCE to Range 0 (manual mode). 
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3.8.10.3 Apply a field of 3.2 guna p*p * .05 gaima. 

3.8.10.4 Connect the "X* WBO (P9-33) to an oscilloscope. 


♦3 


*3.8.10.5 Sweep from .01 Hz to 20 Hz. Verify -3 db roll-off at 12 Hz 

*3.8.10.6 Repeat 3.8.10.3 through 3.8.10.5 for the "Y" (P9-32) and "Z" (P9-50). 

3.8.10.7 Set the range to "1". 

3.8.10.8 Apply a field of 25.6 gaima p-p. 

*3.8.10.9 Repeat 3.8.10.4 through 3.8.10.6. 

3.8.11 Crosstalk 

3.8.11.1 Calibrate the brush recorder for 2.0 gamna p-p » 40 div. 

3.8.11.2 Set the flux tank for A-C operation. 

3.8.11.3 Set the Instrument In manual mode; range 1. Connect a 40 K ohm resistor 
to J4-9. 23. 12. 

*3.8.11.4 Connect the output of the function generator (set to 1 Hz) to J4-9 

resistor and adjust the generator output until an output of 100 gamma 
p-p Is noted at the "X" UB output. Measure and record the crosstalk 
In the "Y”. "Z" axis on the recorder. The crosstalk shall be less 
than or equal to 1.74 ganina p-p. 

*3.8.11.5 Connect function generator output to the J4-23 resistor. Adjust the 
generator output until an output of 100 gamma p-p Is noted at tha "Y" 

WB output. Measure and record the crosstalk In the "X”. ’Z' axis. 

The crosstalk shall be less than or equal to 1.74 gamna p-p. 
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*3.8.11.6 Connect the function generator output to the J9-12 resistor. Adjust 
the generator output until a 100 ganma p-p is noted at the "Z" WB 
output. Measure and record the crosstalk in the "X“, "Y* axis. The 

ft 

•crosstalk shall be less than or equal to 1.74 gamma p-pi 

ft 

3.8.12 Input Noise Susceptability 

3.8.12.1 Set up per Figure 6. 

3.8.12.2 Set the oscillator to 20 Hz. 

3.8.12.3 Calibrate the brush recorder for 0.2 gamma p-p » 20 div. 

3.8.12.4 Connect tfie "X" field output to the brush recorder. Set the instru- 
ment in range 0. 

*3.8.12.5 With the recorder running, sweep the oscillator from 20 Hz to 5 kHz. 

The maximum noise noted on the "X", "Y", "Z" field outputs shall be 
less than or equal to 0.02 gaima p-p. 

3.8.12.6 Set the instrument in range *1*. Calibrate the recorder for 2 ganna 
p-p « 20 div. 

*3.8.12.7 Repeat 3.8.12.5. The noise shall be less than or equal to 0.2 gaam 
p-p. 

3.8.12.8 Power OFF. Reconnect per Figure 3. 

3.8.13 Oitlal Status Data Display 

3.8.13.1 Set Manual Range (on the BCE) to "0”; set Ignition Inhibit (on the 
BCE) to *r. All other switches shall be at *0*. ' 

ft 

*3.8.13.2 Power ON. Verify all digital status LEDS are off, except Ignition 
Status, signal status and ing. inhibit. 












*3.8.13.7 Set CMD IFC to "0". Set Auto IFC to "1". Verify Auto IFC LED Is ON. 


3.8.13.8 Set Auto IFC to "0". 

3.8.13.9 Power OFF. 

3.8.14 Temperature Tests 

3.8.14.1 Set the Instrument In a temperature chamber. 

*3.8.14.2 Repeat 3^8.1, 3.8. 3.1. 3.8. 3. 2; 3.8.4 through 3.8.10, 3.8.13 at 
-30* C ♦ 2* C. 

*3.8.14.3- Repeat 3.8.1,- 3.8.3. 1, 3. 8.3.2; 3.8.4 through 3.8.10, 3.8.13 at 
at +60* C ♦ 2* C. 

3.9 Electrical Test - Final Selection of SAT Components and Test 


The following test and measurements shall be conducted at the JPL 
Magnetic test facility. The following test sequence shall be deemed 
as the fflinimun test requirement; any additional test performed shall 


be documented and data recorded as applicable. The test sequence for 
each test shall be determined by JPL technical personnel. The test 
results shall meet the requirements of 1^28-11, Functional Require- 
ments for VMM. All selection test (SAT) components siiall be per- 
menantly installed by certified BASD/VA. personnel. All SAT components 








i 


Any graph paper or charts containing pertinent data shall be attached 
to the data sheets. 

•3.9.1 Sensor Ignition 

•3.9.2 Auto Ranging 

*3.9.3 Manual Ranging 

*3.9.4 Preamplifier Output 

*3.9.5 Analog Housekeeping Outputs 

A. 2 fo monitor 

B. Detector bias current monitor 

C. Lamp output monitor 

0. Cell output monitor 

E. Heater monitor ^ ^ 

F. ♦ 3.75 V monitor 

G. + 12 V monitor 

H. ^ 6.3 V monitor. 

*3.9.5 Ignition Voltage 

*3.9. 6.1 Reselect CBS, C86, C84, If required. 

*3.9.7 Ignition Coll Return Output 

*3.9.8 AGC Output 

*3. 9.8.1 Select R61, as required. 
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*3.9.9 Notch Filter Output Spectnn 

A. ]/2 fo 
8. fo 
C. 3/2 fo 
0. 2 fo 

E. 5/2 fo 

F. 3 fo 

G. 7/2 fo 

H. 4 fo 

*3.9.10 -9- Volt Output 

*3.9.11 +3.75 Output 

*3.9.12 Z Demod/Sweep Phases 

*3.9.13 + 32 V Output 

*3.9.14 + 10 V Output 

*3.9.15 + 12 V Output 

*3.9.16 + 6.3 V Output 

*3.9.17 + 12 V^ Output 

3.9.17.1 Reselect R28, <f required. 
*3.9.18 Thermistor ResL :ance 

*3.9.19 RF Supply Output Voltages 

*3.9.20 RF Supply Output Noise 
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*3.9.21 LVPS Sync Frequency 

*3.9.22 Wideband Outputs, Frequency Response 

♦ • 

3.9.22.1 Select R88, R5, R19, R33. 

*3.9.23 Crosstalk 

3.9.23.1 Select R104, RIOS, R102, R89, R90, R91, RT23, R126. 
*3.9.24 Scale Factor 

3.9.24.1 Select R126, R128, R131, R133, R135, R137. 

*3.9.25 Over Range, Under Range Thresholds 
*3.9.26 IFC 

3.9.26.1 Select R136, R139, R140, *R141, R142, R143 

*3.9.27 Offset 

3.9.27.1 Select R124, R121, R118. 

*3.9.28 Auto IFC 

3.9.28.1 Select R146, R150, R147, R153, R148, R156. 

*3.9.29 Output Noise Density 

*3.9.30 Output dc Offset 

3.9.30.1 Select R6, R20, R34. 






\ 


*3.9.31 

Coffinarids/Oats Outputs 

*3.9.32 

Sweep Oscillator Frequency 

*3.9.33 

Sweep Amplitude 

*3.9.33.1 

Select R113, R114, R115. 

3.9.34 

Output Linearity 

3.10 

Temperature Test 

*3.10.1 

Repeat 3.9 at -30* C + 2* C. 

3.11 

Temperature Test 

*3.11.1 

Repeat 3.9 at -f60* C + 2* C. 
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APPENDIX A 


aUX TANK 


CONTROL 

UNIT 


♦10 V 


dc REFERENCE 


FUNaiON 

GENERATOR 


The sensor must be physically located In the Helmholtz coll. 
The function generation shall replace the dc reference when 
generating A>C magnetic fields. 
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R113 

R114 
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R123 

R104 
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3.8.7.B 


































(3.8. 7.8) Oper. Rang* LEO OFF OFF 

^ Y Output 3.35 V 4.15 V 




























































































pAcr 












































PA6E.2&. OF 






















asr 2SSU. “ata sheet 
















n-7«n , PAGF or 


































PAGf 






















































































































































































Range 0 » 1.12SV - 1 .37SV 

Range 0 - 2.2S V - 2.75‘V 

Range 0 • - 3.37SV - 4.125V 














































PAGF.W or 

























































































































































Mrr 


























































